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(57)Abstract: 

PURPOSE: To obtain a quaternary ammonium compound, useful as an 

excellent germicide, hardly influenced by inhibition of proteins, etc., R * * ^^jf^ 

capable of manifesting strong germicidal activities without deteriorating o o 

even within a low pH range and a wide germicidal spectrum, having high 

_ _r_j.. . i _j ui aA>aw 

ScMtJLy clliU ucownipuoauic aitci use. 

CONSTITUTION: This quaternary ammonium salt compound of formula I 
(Y is pyridyl, quinolyl, isoquinolyl or thiazolyl; R1 is a 2-1 0C alkylene or 
alkenylene, R2 is a 6-1 8C alkyl bound to N in Y; X is an anion) and 
formula II (Z is pyridyl, quinolyl, isoquinolyl or thiazolyl; R2 is a 6-1 8C 
alkyl bound to N in Z) has antimicrobial activities. The compound of 

formula I is obtained by reacting an acid halide of the formula YCOCI R1 G 

with an alcohol of the formula HOR10H and then reacting the resultant k*_ ^^rr^ 
compound with an alkyl halide of the formula R2X. The compound of ft « 

formula II is prepared by reacting an alcohol of the formula ZOH with an 
acid halide of the formula CIOCR1COCI and subsequently reacting the 
prepared compound with the alkyl halide of the formula R2X. 
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S£-&LfcJ^iii&6 — 1 8 07/U^S^t, V^-ftlfc 

[0 0 0 7] JbfE. (1) &t>* (2) <Dit&mz 

SH^T, R 2 cOj^gctt6-l 8<7>®H<£>t>Oj&S/Bl^ 

^T^^-^^o^Tii^Pg^^n-f Br", CI', NO 

3 -, ch 3 coo", »j:i*scv-ttJ?*rfttf 0 «r~a- 
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[ooio] (a) i>>h (o ^(oRjctt, *1\ 

(A) Srii*. ffc^fe (B) (C*fLT, ^32.0-4.0 
ffiH*/K 1-2. 5 {&^/i-SJ£ 

l*m4 0-10 O^^S^tafiir^J 1 ~~ 1 0&fm<DRfc 
i*IB36 s »3i"C*>So KffifefilMft (C) fiSfeS^^^ffi 

tci^sis-rsr et3fts-e*5 0 (c) a>6 

(D) ^KJSfi, *i\ (C) S:*(C»*Lfc«, T 

ytt^JKTpHjfii o- i 2{:tMl, «fct::*tti 

(D) t#5:im5, T/u*y*«4:b-CH: 
JRjN/l 0 0 0— N/1 0<DNaOH7kSJ*J&*#iB"C?fc 

5 Q mmzit&yo (d) ^hit^m <n — ^sfm, 

(D) KStLTft^tt (E) *rffl*JR2. 0-4. OffiF* 
»4 L< «i«2. 5~3. OfflF-t^RJ^^-frS^^ft 

«50-l OOt, Rj£l*!Hftl 

3lT'fe5 0 RJS£f** (1) ttWttJMH-J:0*»*i-5 

rtm^o ib^fe (f) frbft&m (2) — costs 

t>, JhlE, {k^4fc (A) frbit&yo (i) -^5JS^5 
[0 0 1 1] *ftm<0%Wt&Tls*~VJ*&\\&to&Q 
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2 -fr/^-^;^>8, 4 -f7/»;^i?;^ 
>gL 4-2-3- (2-f7/y;l/) -DL-77- 

^Rxj^comm^tm^y^ vitm. 

*T»ift-r5fc*JCfflV^^-yHk*4* (B) tLTfl, 
1 , 2 -31^ ^v?^-— /K 1, S-^n^y^t- ;K 1, 
4-7^yyt-/K 1,5-^^^^-/^ 1,6 
-^^rfy^/K U-^y^t-zK 1,8 
^v^-zK l,9-/t^t- A\ 1,10 
--r^Vv?*---^ 2-y7y-l,4-v ? t-/K 3 
^ir^-2, 5-^*-/u»atf*OWWflrt»3SS«[ 
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-^^V^^/PtKV^ 1, 8-7|-^^>v?^/U^V 

i, 9 -/-r>isi3^>m, i, i o-fu^isjj 
A-tfO-S^ ^Ky|, 7-^ —/wife, i/bv^^m, * 

[0014] *»wojdE9*r>'*=!>Aj|[{k:^*ico 

t^Jfe^miEIBEgjRTV^^^Att^tcJt^T, 1/10 
-1/1 0 0*>*/h««*««r*U 

mig^tt^JO 1/1 0-1/1 00 <DWk&.<DfemMX\ 
[0 0 15] 

i fb-fr* i n 2 , 12^-fy^^fy^ 2 

4. 6g (0.2 Omole) t. ^^—/l"? D7^K 16 6. 
3g (1.4 Omole) «r«#T, 8 0ttim 

^5, 6fe^-^h^y^3fyi^n7^ KIS 
(A- 1 tm-f) 3 3. 8g (0. 1 9mole) tfS»?>ft 

tzo << y—^^^mctt-fZA- 1 <D^m9 5. o% 0 

#C^T% 9 8%xf i/y^yn-zv (B - 1 t Pi&"t*) 4. 
8 g (0.0 7 6 mole) £r ? P n /fc/U'i* 1 0 0 ml kZmm 
U r<7)^tC s A- 1 , 3 3. 8g (0. 1 9mole) £ 
^ n d*;I/A 1 0 Oinl l:*»Lfc*»*JHIi, 5 0°C 
T*4i$ffiKJS£ii:fc^ jtS'J, tK/^^T^^-^- 
5/9 5i^SlT'SIS B B B> »BEIt»Lfcfcr%, Sfe 
^B<D{C^m (C-li IB&-T) ^24. 2g (0.070 
mole) #e>nfc 0 B-lCSt^C-10lR$9 2. 

l%o 

[0 0 16] C-l, 24. 2g (0.070 

mole) Sr* 1 0 0 ml CSiilL, ^tUCO.OOlN Na 
OH*gffiSr«TLTpHl ll:«ILfc^, v^^/u 
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31— 7VU3 0 0ml £r*Dx.TttUJLfc 0 31— tvu)1£# 
®Lfc^. j€t- ^31^/1^31— 7^ 3 0 0ml £r#P;LTtt 

3z — x/l-JiCO^ft9 0 0 ml U^i7-'>-^3A 

1/16, 2 0 0g -S^Scg, tt*SL iSiS, 

1 fclBSi") 1 8. 8g (0.0 6 9 mole) &&btltz 0 C 
- 1 lC*f-f£D- 1 (7)iR*9 8. 6% 0 ft&lCD-l, 
18. 8 g (0.069 raoie) SrW* J~f^ LVUT/l' — /i" 
(I PA) 10 0ml 9 7%7?5^o^ 

/f K (E- 1 tfife-f) 4 3. Og (0. 1 7 3 mole) £ I 
PA. 10 0ml »Lf:iMTloo, 8 3t 

MEfttt, »^*fe»*tt^*»fb^« ( 1 n 2, 12 

tB&i") 4 8. 5g (0. 0 6 3mole) Srt#fc e D- 1 2t 
!N2, 12 <F>tom 9 1.3%, B - 1 *H"5 I N 
2, 1 2<7)ItX^8 2. 9% 0 ^#ffe*«r«T^*"ro 
[0017] 'H-NMR (CD3COCD3) : IN2, 
1 2 0.8 5 (t, 6H) , 1.21 — 1.40 (m, 3 
2H) , 1.30—1.45 (m, 4 H) , 2.00 — 2. 
25 (m, 4H) , 3.5 0-3.6 5 (t, 4 H) , 4. 
7 5 — 4.8 5 (t, 4H) , 8.4 5 — 8.6 5 ( d , 
4H) , 9.2 0 — 9.3 5 (d, 4 H) 
7B**Mf: IN 2, 12 

mmm <ms%) ms&m («*%> 

C 5 9.03 59.24 
H 8.11 8.0 5 

N 3.7 0 3.6 4 

[0018] 3IJ£#J 2 {fc-S* I N 6 , 12 <0^*J6« 
l<7)A-lfrbC-l^<DKl&X\ B~ 1 ^ftX-T, 9 
8%, 1, 6-^t^-/V (B-2tl5t) 9. 
2g (0.0 7 6mole) Srfflt^Sflfefi. *J6W 1 i: IBtltlC 

mi, afe»5R«o*i»fb*» (iN6, i2tm 

i~) 5 1. 2 g (0.062 mole) £r#fc e B - 2 
IN 6, 1 2(OlR*8 1. 6% 0 ^W^*SrKT^^i-o 
'H-NMR (CD 3 COCD 3 ) :IN6, 120.84 
(t, 6H) , 1.2 0-1.4 0 (m, 32H), 1. 

3 0 — 1.5 0 (m, 8H) , 1.4 0—1.6 5 (m, 
4H) , 1.9 5 — 2.2 0 (m, 4 H) , 3.50 — 3. 
60 (t, 4H) , 4.7 0 — 4.8 0 (t, 4 H) , 8. 

4 5-8.6 0 (d, 4H) , 9.18-9.30 (d, 



4H) 

TtmftVt: IN 6, 12 

mum mm%) 
c 5 9 . 9 3 

H 8. 3 1 
N 3.40 



6 0. 9 8 
8.47 
3.3 9 



[0 0 19] ^J3ft#*IN10, 12<D&tftm 



9 8%, 1, 10-r^y^-^ (B-3<!:P8t) 1 
3. 5g (0. 0 7 6mole) SrfflV^flfett, 1 tWi 

iotu efe»*tt<7>*j|*{k^ifc ( 1 n 1 o, 12 

fcP&i") 5 2. 9g (0. 0 6 Omole) SrWfco B- 3*f 
tSINIO, 1 2<01R$7 8.9% 0 ^«T^SS:ttT 

•H-NMR (CD3COCD3) : IN10, 120.8 
5 (t, 6H) , 1.2 2-1.4 0 (m, 3 2 H) , 1. 
3 0- 1.5 5 (m, 18H) , 1.4 0-1.6 5 (m, 
4H) , 1.9 5 — 2.2 5 (m, 4 H) , 3.50-3. 
60 (t, 4H) , 4.7 0 — 4.8 0 (t, 4 H) , 8. 
45 — 8.60 (d, 4H) , 9.18 — 9.35 (d, 
4H) 

itm^m : iNi 0, 12 

mmm (M%) mmm css%) 

C 6 1.93 6 2.55 

H ,8.6 6 8.8 4 

N 3.0 9 3. 1 7 

[0020] nmm 4 fk^NA6 , 6 <D&a&mm 1 

<^ y-3fyS(;ttit^3fy8 2 4.6g (0.2 
Omole) Sr. B-lWUTB-2, 9. 2g (0.07 
6mole) Sr. E-1C(UT9 7%^>/^P7^K 
(E-4<hf}&-r) 2 1 . 6g (0. 1 7 3mole) SrJB^S 

ft (N A 6 , 6 <bB&i~) 4 2. 5g (0. 0 6 5mole) £r 
#fc c B-2#t5NA6, 6 0lR*8 5.5%o 

'H-NMR (CD3COCD3) :NA6, 60.84 
(t, 6H) , 1.2 0-1.4 0 (m, 8 H) , 1.3 
0-1.50 (m, 8H) , 1.4 0—1.6 5 (m, 4 
H) , 1.9 5-2.2 0 (m, 4 H) , 3.50-3.6 
0 (t, 4H) , 4.7 0-4.8 0 (t, 4H) , 7. 
5 0—7.8 0 (m, 2H) , 8.2 0 — 8.5 0 (m, 
2H) , 8.8 0-9.0 0 (m, 2 H) , 9.10-9. 
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2 0 (m, 2H) 
tc*#«t:NA6, 6 

mmm mm%) 

C -5-5t-1-3 

H 7,2 6 
N 4. 0 9 



—5-5.0 7 
7.0 4 
4.2 8 



[0 0 2 1] *fl|^5Xtf 6ffc*4feNA6, 1 2SO'N 
A 6, 1 8<D^^ffiM4(7)E-4{Cf-tx.T^^ yyu^ 

K (E- 5 irHS-T) 35.5g (0.17 3 mole) 
S^^f^P7>f K (E-6t»t) 50.0g 

(0. 1 7 3mole) £/B^5f&te, MM®! 4 t f^^tC^l 

1U afete^of^t^i (^fiiNAe, 12 

MNA6, 1 8 tmir) 4 4. 3g (0. 0 6 Omole) 
&Xfi4 8. 5g (0. 0 5 9mole) Sr^#fc 0 B - 2 (C*f"T 
£NA6, 12WNA6, 1 8 (Dl&m 7 9 . 0 %&t>* 
7 7. 8% 0 4>Witt*S:JKT^*i-o 
'H-NMR (CD3COCD3) :NA6, 120.84 
(t, 6H) , 1.20-1.40 (m, 8 H) , 1.3 
0 — 1.60 (m, 32H), 1.45-1.70 (m, 
4H) , 1.9 5 — 2.2 0 (m, 4 H) , 3.50 — 3. 
60 (t, 4H) , 4.7 0 — 4.8 0 (t, 4 H) , 7. 
5 0-7.8 0 (m, 2H) , 8.2 0-8.5 0 (m, 
2H), 8.80 — 9.00 (m, 2 H) , 9.10 — 9. 
2 0 (m, 2 H) 

'H-NMR (CD3COCD3) :NA6, 18 0.84 
(t, 6H), 1.20-1.40 (m, 8H), 1.3 
0-1.70 (m, 4 4H) , 1.4 0-1.7 5 (m, 
4H) , 2.0 0 — 2.2 0 (m, 4 H) , 3.50-3. 
60 (t, 4H) , 4.7 0 — 4.8 0 (t, 4 H) , 7. 
5 0-7.8 0 (m, 2H) , 8.2 0-8.5 0 (m, 
2H), 8.80 — 9.00 (m, 2H), 9.10 — 9. 
2 0 (m, 2H) 

TtmftVr : NA 6, 1 2 

mmm mm%) mmm («*%) 

C 6 8.33 6 8.32 

H 9.2 8 9.4 9 

N 3.5 8 3.8 0 

Ttmnm : na6, i 8 

mmm «s%) mmm (&&%) 

C 7 8.67 7 8.86 

H 11.21 11.44 
N 3.5 0 3.4 1 
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[0 0 2 2] *JS0ij7-9fb^QC6, 12, IC 
6, 12MTA6, 1 2CD^^*£0ij2CO^y^^^ 
^1:^9 7%, 4-^y!J^;^>i3 5.7g 
"T0T2 "0mole)~ 9~7%, r-T7^y5^/^> 
t35. 7g (0. 2 Omole) RXT 9 8%, 3 - (2 -f- 
TV'y/U) -DL-77^y35.1g (0.2 Omole) 

*H*ffr64lb (-ttt-e^LQC 6, 12. IC6, 12M 
TA6, 12 tm-T) 4 6. 3g (0.05 Omole) , 4 
3. 7g (0.0 4 7 mole) RXf4 4. 4g (0.048 
mole) Sr#fc 0 B- 2 {C^fi-5QC 6, 12, IC6, 
12^TA6 ( 1 2C0lR^6 9. 9%, 6 6.0%M 
6 3. 2% 0 4>W»*«rJKTK*-*-. 
[0 0 2 3] 'H-NMR (CD 3 COCD 3 ) :QC6, 
1 2 0.8 4 (t, 6H) , 1.2 0-1.4 0 (m, 3 
2H) , 1.3 0-1.5 0 (m, 8 H) , 1.40-1. 
65 (m, 4H) , 1.9 5 — 2.2 0 (m, 4 H) , 3. 
50 — 3.60 (t, 4H) , 4.70 — 4.80 (t, 
4H) , 7.5 0 — 8.2 5 (m, 8 H) , 8.60 — 9. 
1 0 (m, 4H) 

'H-NMR (CD3COCD3) : IC6, 120.84 
(t, 6H) , 1.2 0—1.4 0 (m, 3 2 H) , 1. 

3 0—1.5 0 (m, 8H) , 1.4 0- 1.6 5 (m, 
4H) , 1.9 5 — 2.2 0 (m, 4H) , 3.50 — 3. 
60 (t, 4H) , 4.7 0 — 4.8 0 (t, 4 H) , 7. 
5 0-8.4 0 (m, 8H) , 8.6 0 — 8.9 0 (m, 

4 H) 

'H-NMR (CD3COCD3) :TA6, 120.84 
(t, 6H) , 1.2 0—1.4 0 (m, 3 2 H) , 1. 
3 0—1.5 0 (m, 8H) , 1.4 0— 1.6 5 (m, 
4H) , 1.9 5 — 2.2 0 (m, 4 H) , 2.40 — 2. 
60 (m, 2H) , 2.8 0-3.4 0 (m, 3 H) , 3. 

5 0 — 3.6 0 (t, 4H) , 4.7 0 — 4.8 0 (t, 
4H) , 7.3 0-7.5 0 (m, 2 H) , 7.80-8. 
1 0 (m, 2 H) 

[0 0 2 4] 
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Ttm^m: QC6, 1 2 

C 6 5.00 
H 8.1-2 
N 3. 1 4 
tg3S#*t: IC6, 12 

C 6 5.00 
H 8.12 
N 3. 1 4 

7C^«t:TA6, 12 

C 5 4. 6 9 
H 7.9 6 
N 3. 1 0 



6 4. 7 6 

7. 9 9 
3. 0 2 

6 5. 1 3 

8. 2 0 
3.12 

nifefii (six) 

5 4. 5 2 
8. 0 0 
3. 0 3 



[0 0 2 5] HJ£#J 1 OfL-a-^P P 4, 12©^9 
9%, (F-9i:»t) 2 6. 

3g (0. 1 9 Omole) ^y*'y2 0 0iil Cf^L, 

:roiffii:9 8%, 7-^^07^ K (G-9irB& 

-T) 1 4. 2g (0. 0 7 6mole) £jft£T. 2 5t> 1 

at»J, * / — a<« 5/95 Aft-ffiK-cm&A. 

KffliatUfctr%e«S*«>{ls#* (H-9i*t) 

A!3 2.7g (0.0 7 lmole) #<biXfCo G - 9 CUtf-T 
5H- 90l|X^9 4. 0%„ #C(CH- 9, 32. 7g (O. 
0 7 lmole) 1 0 0 ml (C^gfi? U rixdN/lO 

0 0 NaOHTKjgJKfciftT, pHl ltCpS^, 
yUai— 7VU3 0 Oral X' 3 iHlttttSUfco t^a7-v' 
-^■e<6««, «»K *?££»SiU (I 
-9tB&-r) 2 6. 8g (0. 0 6 9mole) £#fc„ H- 
9 tC*H"5 I - 9 <DlR5p 9 7.7 %„ 
[0 0 2 6]*&l^ 1-9, 26.8g (0.069 
mole) Sr-Y y^n f;V7;V3 — /W (I PA) 10 0ml 
E- 1 , 4 3. Og (0. 1 7 3mole) £r I P 
A, lOOmllcMLfciMiTLoo, 8 3tt- 
2 9B5RflRf£$it:7t 0 KJ&S&T^ X'Kfci&&M 

7/^-^=9 5/5il«« B , KEKtt, 6 
M*t©fMtft (PP4, 12t*t) 40. 6g 

(0. 0 6 4mole) Sr#fc c 1—9 £l"t~-2> P P 4 , 12 
CD1R5$5 9 2. 5%„ G- 9(C*fi-5,P P 4, 1 2 <£>1&^ 
8 4.2 % 0 ^■W-S^*J6ATiC7F-r o 
'H-NMR (CD3COCD3) :PP4, 12 0.85 



— 0.95 (t, 6H) , 1.20-1.50 (m, 32 
H), 1.3 0-1.6 0 (m, 4H), 1.50—1.7 
0 (m, 4H) , 1.8 0 — 2.00 (m, 4H) , 2. 
30 — 2.4~0 (m, 4H) , 2.5 0 — 2.6 0 (m, 
4H) , 3.3 0 — 3.5 0 (t, 4 H) , 4.30 — 4. 
40 (t, 4H) , 4.4 5 — 4.5 5 (t, 4 H) , 7. 
5 0 — 7.6 0 (m, 2H) , 8.3 0 — 8.4 0 (m, 
2H) , 8.8 0 — 9.0 0 (m, 2 H) , 9.10 — 9. 
2 0 ( d 2 H) 
Ttmfttii : PP4, 12 

mm <mm%) wkm («*%) 

C 6 2.39 6 2.50 

H 8. 7 5 8.6 1 

N 3.2 3 3.1 7 

[0 0 2 7]»Jll-13ft^HQ4, 12, I 
Q4, 12S(/MT4, 1 2<D&f£,mt&&\l Ot-iH^T 
F- 9[:^iT9 8%, 4-fc KP*'>*y !i>28. 
lg (0. 1 9 Omole) , 9 8%, l->fyt Ko*'>* 
/!Jy28.1g (0.190raole) W98%, 4-^ 
^/U- 5-f7^x^y-/U2 7. 7 g (0. 1 9 0 

mole) frfflt^sttttHttm o u 

*tt<D**Kfc£* (tilfilHQ4, 12, IQ4, 1 
2&tfMT4, 1 2t(»t) 54. 9g (0.062 
mole) , 46. 5g (0. 0 5 2mole) 9. 5g (0. 

0 5 6mole) £r#fc 0 #Wtt*«r«T*:iSH"o 
[0 0 2 8] 'H-NMR (CD 3 COCD 3 ) :HQ4, 

120.85 — 0.95 (t, 6H) , 1.20—1.50 
(m, 3 2 H) , 1.30—1.60 (m, 4 H) , 1 . 

50-1.70 (m, 4H) , 1.80 — 2.00 (m, 

4H) , 2.3 0-2.4 0 (m, 4 H) , 4.50-4. 

60 (t, 4H), 6.90 — 7.10 (d, 4H), 7. 

2 0 — 8.0 0 (m, 4H) , 8.5 0 — 8.7 0 (d, 
4H) 

'H-NMR (CD3COCD3) : IQ4, 12 0.85 

— 0.95 (t, 6H), 1.20 — 1.50 (m, 32 
H), 1.30-1.60 (m, 4H) , 1.50-1.7 
0 (m, 4H) , 1.8 0 — 2.0 0 (m, 4H) , 2. 

3 0 — 2.4 0 (m, 4H) , 4.5 0 — 4.6 0 (t, 
4H) , 7.40 — 8.10 (m, 4 H) , 8.20 — 8. 
60 (m, 4H) , 8.7 0—9.0 0 (m, 4 H) 
'H-NMR (CD3COCD3) :MT4, 120.85 

— 0.95 (t, 6H), 1.20 — 1.50 (m, 32 
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H), 1.30-1.60 (m, 4H), 1. 50~1.7 
0 (m, 4H) , 1.80-2.00 (m, 4 H) , 2. 
3 0-2.4 0 (m, 4H) , 2.5 5 — 2.6 0 (s, 
6H) , 37-3-O -3". ~5~0' (tV 4HT i 4~3~0 — ~4~. 
40 (t, 4H) , 4.5 0-4.6 0 (t, 4 H) , 9 
95—1 0.00 ( s , 2H) 
[0 0 2 9] 
TCffcfrW : HQ4, 12 

mum mm%> 

C 5 9.47 
H 7. 7 0 

N 3.0 5 

TtmftlSx : IQ4, 1 2 

mmm mm%) 

C 5 9.47 
H 7. 7 0 

N 3. 0 5 

TtMfttii : MT4, 1 2 

mmm mm%) 

C 5 9.30 
H 7.44 
N 2. 9 9 

[0 0 3 0] 
1*1] 

R 3 Y' /CK /CK >y- R> 



mmm (ma%) 
5 9. 2 5 

7.6 3 
3.14 

mmm (««%) 
59.45 
7.99 

2. 8 9 

mmm mm.%) 

5 9.25 
7. 6 3 
3.14 
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5 | 1^ 
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-(CH,),- 


— C i»Hj7 - 


CI 


NA6, 18 


7 




-(CH,)i- 


*~ C 1 2H ji — 


Br QC6. 12 


8 
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-<CH,).- 


— C 1 zH iS - 


Br | I C 6. 12 


9 


s 


-(CH 2 ) a - 


-C,.H„- 


Br 


T A 6. 1 2 j 



[0 0 3 1] 
1*21 



R'—Z 



2X" (2) 



^tlirf- -Y 



1 1 



1 2 



R' 



-(CHO4- 



r_* .J. _x_-(2) ©*t* 



— C t sH 25 — i Br 



-CCH,)«- 



" C 1 iH 25"" 



-(CHj)r 



■ C i *H g j — 



1 3 



I 

; -(ch,) 4 - 



- C 1 2H j 



CH, j 



P P4. 12 



HQ4. 1 2 



Br I Q4. 1 2 



Br MT 4. 1 2 



[0 0 3 2] 
[S3] 

R 2 Y*. 



2X- 



(1) 



1 


( 1 ) OBgft 


#7* 


( 1 ) ©iRft 
g (Bole) 


(1) ©«ZJ£% 


1 


I N2. 1 2 


7 7 0.5 


48. 5 (0. 063) 


82.9 


2 


I N 6. 1 2 


826.5 15 1.2 (0.062) 


81.6 


3 


I N 1 0. 12 


882.5 1 52. 9 (0. 060) 


78.9 


4 


N A 6. 6 


653. 7 ! 4 2. 0 (0. 065) 


85. 5 




NA6, 1 2 


7 3 7. 7 | 4 4. 3 (0. 060) 


79.0 


6 


N A 6. 1 8 


82 1.7 


4 8.5 (0. 059) 


77.8 


7 


QC6, 1 2 i 9 2 6. 5 


4 6. 3 (0.050) 


6 9. 9 


8 


I C 6. 12 


9 2 6. 5 


4 3.7 (0.04 7) 


66.0 


9 


T A 6 . 1 2 


9 2 4. 5 


4 4.4 (0.0 4 8) 


63.2 


R 2 ~ z ^°^f R ' Y° Xz * _R 2 2 x ' c 2 } 




(2) <&ftfo 


(2) toWM 
I g (nole) 


(2) 0>W% 


1 0 


P P4. 12 


88 3.2 ! 5 6.5 (0.064) 


84-2 


1 1 i HQ4. 1 2 


89 1 . 2 j 5 4. 9 (0. 06 2) 


8 1.0 


12 i I Q4, 12 


89 1. 2 i 4 6. 5 (0. 052) 


68. 1 


13 |MT4. 12 


889.2 j 4 9.5 (0.056) 


73. 3 



[0 0 3 3] BACMB I G^ViF^ 

3^217.6,^ n^-Y K (BACtKt) , 1, 6-i? (N 
-p-^Dn7i-/Hf^7t>f K) ^fyv 5 ^;^ 
h (BIG tfti") ZtixZ'tlitmrni: LT«Tco 

[0 0 3 4] RRftl 1 */J^«SS (MB C) (OffliJ^ 

MM^gTKfcigM^J l IkXf 2 tf> l 3 it-t^itmat 

&m<r> 2 ^^77^ = (C^L2,0 

OOppm (tfg/ml) <fc 5#iRU rtLSr«*#JJ)S 
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fc. NB (**) «4B-C1 8l*MffiiS#Lfcflttt 

Si 6S» («4) £r 1 O 6 Cells/ml t45t5C 

s«*n*«wBfi mi irm#si»s£ 1 mi u&n 2 mi 

P>0. lml £3[h]&®U -tix-t'tlNBSflfi^tCftau 

[0035] wtim 2 ««#jt;:#-r*geR<Bfi«K 

Ifc&MSJi: lT$lSr/2 £9 2, 5, 7, 9RW11, 
atWcltRWlXtf 2^W7{k^S:ffll\ S 4 (ON 
o. 1, 8M1 4 0 3St*{cMi"5^aK#ffiT^aS 

f^ffluatf-t-iewsrw^fco jfe-f ««a*R* i »n- 

SIS^StKO. 5ml ifcli*- 

<n8?^e»»#SSB?RO. 5ml ^n^T, MftflJl tc* 
i:t3 Ot^l^R] (14 0 strokes/min) T'flK 

it^co^si^J^UMBc^*^, sk#ji;:*h-5§6 

[0 0 3 6] 3 *«*t*M-S pHO^fgS 

»Jt £»9 2, 5, 7, 9M1 lMC 

it^Jl5.U ? 2<D^f+7^b^fe ; SrfflV^, Sl4CDNo. 8. 
Escherichia coli K12 OUT 8401 l£#irZ>* 
P H4.0, 7. 0M9. 0 WtS^^SSrl^Cc 
ft-f ««K»*i«"C pH 4 . 5 (M/15, KH 2 P0 4 , 1 
0. 0ml) , P H7.0 (M/l 5, KH 2 P0 4 , 4. 0 
ml: M/15, Na 2 HP0 4 , 6 . 0 ml) RW pH 8 . 5 

(M/15, KH 2 P0 4 , 0.2ml: M/l 5, Na 2 HP 
0 4 , 9. 7 ml) SrWMBU WBWlKWCT, 3 7tt' 

2 4B#IH, 3 7°CT^#. J8StW#^-eMBCW3£L^ 0 
^*£3l8t^L7c 0 
[0 0 3 7] «aB#J^»#H4KIf»«*Jttffl 

SMC, iSSJ^LtSlW2 £9 2, 5, 7, 9&l>* 

l itm:ltaWiM2^lf7{^Mia 
3?t£cOgg£r Escherichia coli Kl 2 OUT 8 4 0 

Tte >P H8.0 (M/15, KH 2 P0 4 , 5ml: M/l 



»IB¥8-3 0 1 7 0 3 (9/10) 
5, Na 2 HP0 4 , 9 5 ml) lOOmlSrWJKU ±1E« 

st, 2mm. mw (mm bfc e *f*«. *»k H£ 

tt«U WtllifCt, ««WI*«:fr^MBC«:# 

[0 0 3 8] 
1^4] 

ft/hgSSS (MB C) fflfttttf No. <ftf*ffi 1 P 

* _ _ a. otcoq O T> 

sttuuuinoims ugmusa r-iiv^w ~ * 

seudomonas aeruginosa ATCC 10145 3 P 

seudomonas aeruginosa IFO 3080 4 K 

lebsiella pneumoniae ATCC 4352 5 K 

lebsiella pneumoniae ATCC 13883 6 P 

roteus rettgeri N I H 9 6 7 Proteus mirabilis 

IFO 3 8 4 9 8 Escherichia coli K 1 2 OUT 

8 4 0 1 9 Escherichia coli K12W3110 1 

0 Escherichia coli NIHJ-JC2 11 B 

acillus subtilis IFO 3134 12 Bacillus 

subtilis ATCC 6 6 3 3 1 3 Bacillus subtilis 

var. niger OUT 4380 14 Staphylococcus 

aureus IFO 12732 15 Micrococcus luteus 

IFO 12708 16 Staphylococcus aureus N I 
HJ-JC1 (209 P) 

[0 0 3 9] 
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BHMfflS«*u*t+*«aH CBS) *ffi:J:4ffl« (*ffi«s/.l> 
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